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PREFACE 
Physical Fitness is a matter of current national concerno The 
President's Youth Fitness Council is pushing physical fitness to try 
j 
to overcome the modern day living luxuries. Many aspects of this 
problem have been investigated in the past, but no one has made a coru 
relation between these two tests. This study was the correlation of 
the Oklahoma State University Progressi~"e Step Test with the Harvard 
Step Test. 
This study is mainly concerned with cardio~vascular fitn.ess. 
One 0 s physical condition varies aGcording to the demands placed upon 
the body. The person must be physically fit to respond to these ciru 
cumstances. This could be th~ fitness needed by an athlete while at 
practice or in a game. This could be the fitness needed by a re~ 
finery worker who is doing exhaustive work or it could be the fitness 
needed for work around the home as well as on the job. 
I thank my advisor, Or. A~x B. Harrison for his guidance and as~ 
sistance in the development of this study. Appreci~tio~ is also exQ 
pressed to those who helped make this study possible, especially to 
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Physical Fitn~ss is a term which has been rather difficult to 
define objeetivelyo The simplest definition is: The capacity of an 
incU.vidwll to perf@rm a givm tasko Dr. Peter Karpovich, Mo Do of 
Springfield Ce11eg~ 9 Springfield9 Massachusetts defines physical fit"' 
ness as wta fitness to perform some specific task requiring muscular-
~ffort.01 Dro Bruno Balke of the University of Wisconsin states that 
~the best test of physical fitness would be man's ability to survive 
under extraQordinary biol!.ogical demands."2 
There are several parts to Physical Fitnesso Endurance is one 
~f these areas. Endurance'can be divided into two types, muscular and 
eardic"'vascular. Authorities have agreed that endurance is the ab!U .. 
' 
ty to continue work. This is limited by two factorsg firstf) the 
wiU.ingness to work on in spite of the discomfort and pain or fatigue 9 · 
and sec@ndlyf) the c.apacflty of the hooiloostatic mechanism to make rapid~· 
and extenst~ adjustment within the functioning organiauio3 This study 
, lp~ter Vo Karpowich 9 Physiology 91, M_uscular Activitt (Philadel ... 
phia& 4th edo Wo Bo Saunders Coo 9 19~5) 9 Po 260. 
2Br'il:m.CI> Balke9 "The Effect of Physical Exercise on the Metabolic 
fotentia1 9 A crucial Measure cf Physical Fitness," Exercise ~.Fitness 
(The Athletic Instit-ut:e1> llUnois, 1960) 11 p. 73 •. 
3Jcbn Go Bayless 9 A M~tabclica, [,u.nctiOA,,!;l,1 Cg_~cit:y Test, fe>r U.Jm~t 
ll,_em~tar_J'. A&,~, Bon (UnpubU.shed I,)issertation9 Oklahoma State' U~iwar ... 
fLty 9 May9 1966 9 PP• 2°30 
1 
2 
is concerned with the cardio•vascular phase of endurance. 
Much study has ·been done in the area of cardio.,,vascular fitness., 
Many people have done research on this problem in many different ways; 
however, no research was found based on the particular problem of this 
study, the correlation between the Harvard Step Test and the Oklahoma 
State University Progressive Step Test. Studies which have been made 
in this field of physical education have been of three types: (1) 
evaluating the cardio~respiratory potential for maximum aerobic energy 
expended, (2) muscular work and ability to reco,rer, and (3) the amount 
of increase in pulse rate as a result of vigorous exercise. 
There have been cardio•vascular_ tests conducted with adults, as 
well as with high school students and children. Balke's test for 
adult males utilized a treadmill to increase the work loado This test 
is generatily recognized as a valid and reliable test for cardio .. vascu-
lar fitness by medical doctors, physiologists and physical educators. 
!he c;_rlterion for this test is the length of time the person can walk. 
on a treadmill with a gradually increased work load until anaerobic 
work is reached~4 
Balke has also experimented with a portable stepping device using 
;i:>oth:,he'althy and cardiac male subjects. He started these subjects 
.$tepping at the floor leve1 9 raising the step interval 2 cm. per 
minut;e. 
4Bruno Balke, pp. 73°81. 
The Harward Step Test was dev@llt>P®d by Lucien Bro·ru11:1 and as"' 
sociates in the Harvard Fatigtie Laboratories during World War Ilo5 
The test was constructed for the purpose of measuring the ability @f 
the body to adapt itself to hard work and to recovery from the same. 
The test proved useful in classifyi.ng differences in f'!t;:ness lwels 
of young men into three groups: (l~ast fit, fit, most fito) On the 
3 
basis of the test res~lts it then became possible to prescribe conQ 
ditioni:ng programs based upon individual needso6 Original evidence of 
validity for the Harvard Step Test was based upon endurance in treadQ 
mill ruru:i.ing 9 maximum heart rate per minute, and blood lactate levelo 
Studies on Harvard undergraduates sh()'(~ed that athletes scored higher 
with less variable scores than did non-athletes, and increased their-
scores with more training; while t~rmination of training, resulted in 
lower scores. 
The advantages of the Harvard Step Test ar~: (1) the equipment 
necessary to administer the test is inexpensive, (2) the equipment 
needed is a 20 inch bench 9 a watch, and a metr.onome 9 (3) it. is not 
·t;ime consuming and (4) almost anyone can administer the test. The 
disadvantages of this test are& (l)it is an exhaustive type test, 
many of the subjects cannot complete the stepping for the entire 5 
minutes and (2) it is not Jmo•t,m for sure if it: actually measures 
cardioQvascu1ar fitness or endurance. 
SLucien Brouha, "The Step Test:2 A Simple Method of. .. Measuring. 
Physical Fi t.:ness for Muscular Work in Young Men 11 " Re~earch Qyartetl,;ib 
Vol .. 14, No. 1, March, 1943., 
°Donald K. Mathews., ~e~s~r~~t m Phy~ical Edu~a~f.~~ (Sec())nd Ed., 
Philadelphia and London: w. B. Saunders Cov~ 1963), Po 201. 
4 
The Oklahoma State University Progressive Step Test is a varia• 
tion of the step test devised by Dr~ Bruno Balke and Dr. Francis Nagle, 
of the Biodynamics Branch of the Federal Aviation Agency Research 
Center at Oklahoma City. The stepping machine was designed to be used 
in place of the treadmill. The test procedure was based on the same 
principle as that of the treadmill, but the "Stepper" is portable and 
relatively inexpensive. It is also easier to operate. Dr. Balke and 
Dr. Nagle built it for the purpose of testing endurance without having 
to use the treadmill. They were testing normal subjects and subjects 
with cardiac problems. It was necessary for them to have a machine 
that would start with a light work load and which could be used to 
gradually increase the work load to high levels. With this type of 
equipment, it was possible to devise a test procedure, where the 
subject reached a physiological level that was sub-maximal or not 
completely exhaustive. 
Advantages of this test are: (1) a progressive work load can be 
attained, (2) pulse rates and blood pressures can be taken during the 
testing, (3) a number of tests can be administered on this device and 
(4) it is used to measure the same thing as the treadmill and yet is 
not as expensive. Some of the disadvantages of this test are: (1) it 
is rather expensive, (2) most schools will not have one of these 
steppers and (3) the tester must have knowledge of the machine and how 
to run it. 
Statement of Problem 
The purpose of this study was to determine the correlation be~ 
tween the Harvard Step Test and the Oklahoma State Progressive Step 
Test. These were given to college students from varied fields. The 
procedure was to compare two step tests, on~ utilizing a motorized 
stepping device and the other a 20 inch high bench. 
Sub 0 Problems 
5 
Sub-problems were: (1) to compare the scores of the Physical 
Education majors and the students in another field of study on these 
tests and (2) to test the difference in cardio0 vascular fitness between 
the majors and the non~majorso 
Limitations of the Study 
The number of subjects was limited and not a random sample, be··· 
cause of the fact that the administrator had to be able to have the 
subjects come in at their own available time. 
CHAPTER U 
REVUN OF RELAT~ MATERIAL 
Harvard Step Test 
In '1942 9 Johnson., Brouha and Darling introduced th.e "Step Test_" 
as a method cf assessing cne•s physical fitness for strenuous exer-
cisao7 The test required a subject to step on a 20minch bench at the 
rate of 30 steps' per minute as long as he ~as ab1a, or until the end 
of a five minute period and then the subject was asked to stop. The 
recovery puls~ was then coit.~ted from lgl\ 9 2a2~ 9 and 3Q3\ minutes after 
the stopping of the test. 
Many studies of the Harvard Step test have been made. In one 
study because of the wide rang~ of sizes in boys between the ages of 
12 and 18, Gallagher. and Brouha divided the boys into two groups by 
body surface area and two different sizes of benches were used~8 The 
exercise involved in the test consisted of stepping up and down at 
. ' 
the rate of 30 times a minute ~n. a platform, . the height of which was 
18 inches for the smaller boys and 20 inches for the large~ boys. The 
7R. E. Johnson, L. Brouha, and R. c. Darling, "A Test of Physical 
Fitness of Strenuous Exertion," Revue Canadienn.e .s!!, Biologie, Vol. 1, 
1942, pp. 491.503. 
8tucien Brouha and Roswell J O Gallagher-, ''A Simple Method of 
Testing the Physical Fitness of Boys," Research guarterly, Vol~ 149 
March, 1943, pp. 23·30. 
6 
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same procedure, as that in the Harvard St~p Test» was used with the 
exception that the test lasted for only four minutes. Everything 
else was the same. 
These cardio~vascular tests have·been correlated and related to 
other factors,such as (1) endurance and (2) strengt:h4 The origin.al 
Harvard Step Test was validated on the basis of endurance in tread· 
. mill running, maximum heart rate per minute, and blood lactate level. 
In a.not.~er study, Bookwalter used two forms of this test, the long 
form and the short formo The long form was an exercise on a 20 inch 
bench for as long a period as possible up to five minuteso The 
pulse was then counted from 1·1~, 2•2%, 3~3~ minutes after the test 
was stopped. The short form had the same procedure except that the 
pulse was taken for one 30 second period only ,.9 
It was ~he purpose of Montoye 9 s study to determine the relation-
ship between the Fi'l:ness Index of the Harvard Step Test scores and 
several criteria of work performance.10 Similar attempts have been 
made by others and their results were dis·cussed by Montoye. He found 
that the number of experimental subjects in some instances was small. 
Furthermore, it seemed important that the subjects be conditioned to 
strenuous work before administering the Step Test and tests of work 
performance. Montoye concluded "despite the fact that work performance 
cannot be predicted from the Step Test scores, there is an appreciable 
9Thomas K. Cureton, fl1Ysica1 Fitness Appraisal !£2. Guidance 
(Co v.· Mosby Company, 1947), P• 175 .• 
10Henry J. Montoye~ ''Th~ Harvard Step Test," Revue Canadiemi.e ~ 
l!,_iologief,> Vol. 4, 1952, pp. 491-99. 
8 
Fitness Index is not: very cfose)ly :re:JLated to crn~ 0 s abilli.ty to carry 
on stren~ous work~ 
Mont@y® found the relati~nship be't'tveen the Fitness Index and 
Wl(}rk per~ormance in fli.ft:y c©Uege men. who had partid.pated lln a strenm 
uous conditfon:l.ng program for three months .. 11 Criteria of work per .. 
bicycle ergometer peddled at the. rate of 20 mU.t(';JS per hour against 
four pounds of resistance. The computed co=efficients of correlation 
between the Step Test scores and the criteria were 0.285 and Oe091 
respectively. Thes,e results ,ccrirroborate the work of others ll:ndica= 
Ung that there apparE'mtly was s,o:me slight relationship between the 
Fitness Index and height, weight or surface area~ Although age in 
Montoy·e's study was statistically significa:rit it was considered re"' 
. ' 
surface ~r~a was not surp~ising in view of the results of Bookwa1ter}2 
Vera. Skubl c ru:1d Jean Hodgkins administered a test on the recovery 
from 686 ju .. "lior high school girls and 1 9 332 high school girls who were 
from 55 diffe:ra:nt secondary schoolso The pulse rates we.re converted to 
llib:ld .. ,, pp. 491,,.499. 
12K. w .. Bookwa,ll,t,(9:i:'i; 9~A St',Jfciy ,l;)f th@ B:ri(l)v.i:ha ~t:ep Test:~n fjll,YS~,£?1 
Ea·ug_§!=J_o:n 9 VoL 51> 194.Bi, pp .. 55., 
9 
cardlo 0 vascu1ar efficiency scores a~d from these, ~..ationa1 standards 
-13 
were established for the 9°14 age group and for· the 15 .. 19 age group. 
OSU Progressive Step test 
Dr. Bruno Balke, us.ed the treadmill to test for cardio .. vascullar 
fitness. This was done by hav~ng the !Ubject walk on the treadmill, 
which was traveling at approximately 3.6 miles per hour. The slope of 
the treadmill was increased one.percent from one working minute to the 
other, thus forcir.g adequate functional a.daptat:ions to increased 
I. ,·-
energy dEma.~ds. 14 The test end~d wh~n the heart or pulse .rate reached 
180 beats per minute. He was testil."lg work capacity during gradually 
increased exercise. 
Dr-. Ba.Uce and R. T. Clark set up a fitness scale by which the 
subjects taking the Balke test could be evaluated. If the subjects 
stayed on ·the treaclinill for a certain period of time, he was classi .. 
fied in one of the following categories:15 
1. 5°11 minutes (very pocr) 
2o 12al4 minutes (poor) 
3. 1s.;.17 minutes (fair) 
4. 1a .. 20 minutes (good) 
5. 21-23 minutes (very good) 
6. 24~26 minutes (excellent) 
7. 27-30 minutes (superior) 
--~=-----
llvera Skubic and Jean Hodgkins, "Cardiovascular Efficiency Test 
Scores for Ju.n.:lo.r and Senior High Schooi ·Girls iil the United States," 
~esearch Q~arterly, Vol. 35 9 No. 2, 1964, ·PP• 184-87. 
14Bruno Balke, and R. T. Clark• "Cardio•Pulmonary and Metabolic 
l!:ffec:ts of Physical Training,", Healtll !ru!. Fitness .!n ~ Modern World,11 
(The Athletic Institute, 1961), pp. 82. · · 
15 -
Ibid. 9 P• 84. 
10 
Dr. Balke and Dr. Nagle have also experimented with a motorized 
stepper using as subjects healthy and cardiac males. These researchers 
started the stepper at floor level and raised to 2 cm. each minute, 
with the top height being 40 cm.'s. This test was concluded when 
the subject's pulse rate reached 180 beats per minute. Dr. Balke and 
Pr. Nagle gave the following scale as their classification index for 




















Nagle and Bedecki administered a test in which 44 subjects were 
given an all-out run test on a motor driven treadmill. The times i;or'' 
attaining heart rates of 150, 160, 170, 180 beats per minute were re-
corded, along with measurements of ventilatio.n, oxygen uptake and 
carbon dioxide production. The correlation between heart rate times, 
and the all•out run times increased with the heart rate. Correlation 
of .85 was calculated at the rate of 180 beats per minute. Using cri• 
teria established by Balke, it was demonstrated that the 180 heart rate 
. • • I • ' 
served as a va11a cut-off point in measuring circulorespiratory capa• 
city under variable exercise s~ress conditions.17 
16anmo Balke and Francis Nagle, A Personal Correspondence to Dr. 
A.G. Harrison, Biody.namics Branch of Federal Aviation Agency Research 
Center, Ok~ahoma City, Oct. 1964. 
17Fra1_1.cis J. Nagle and Thomas G •· BE14.ecke, "Use of the 180 Heart 
Rate Response as a Measure of Circuloresp:tratory Capacity," Research 
Quarterly, Vol. 34, No. 3, 1963, pp. 361-69. 
11 
Dr. A. B.. Haz·ri son has used the step test for m;,me:rous ~xpe:r·:11. -
ments on adults comprased of Ok1ah~ma State University students and 
faculty. He eGinducted a stl!.tdy to determine th.,a effects of a daUy 
fifteen minute run on the physic.al. fit:ness lenre1s of a group of 
adult men~ His results showed mean gains of varying sizes in all of 
the physical fitness items measuredo The subjects showed improveg 
ments in all aspects of fitness tested~ including decreases in the 
resting pulse rates and systolic blood pressures.. They also showed 
weight l~sses ln pr:n.marilly fatty tissue for those who were overweight., 
Their mean Step Test scores increased from 6 .. 8 miwi.)ites to 8.4 :minutes, 
a gain of 1.6 minutes. 18 
Dr. Harrison also conducted a "Swim and Stay Fit Research Pro• 
ject" i.n which nine s'I.Ubjects c<1nnplet<!1id a swim of 50 miles in segments 
of one quarter mile or more. The prO'ject covered a time period of 
four months .. Physical Fitness tests, inc~uding the Oklahoma State 
Progressive Step Test, were administered before and after the program. 
The data collected, showed that there was a gain in all phases of 
fitness, with a decrease in the body weight, resting pulse and the 
resting systolic blood pressure.19 
' 
The following norms which were used for this study, were establish-
18Aix B. Harrison, Effectis of !!_ Fifteen Minute Run Program s>s 
Physical Fitness of Adult M.!U (Unpublished Research Report, 1964). 
19Aix B. Harri.son, flSwim for Fitness," Physical Educator, VoL 22, 
October, 1965, pp. 129-30. 
12 
ed by the testing of over 30 adult males at,Oklahoma State University: 
Minutes Inches for Fitness 
·Height 
10 and above 18 and above Excellent 
9 17 Very Good 
8 16 Above Average 
7 15 ' Average 
6 14 Below Average 
5 13 Poor 
4 12 Very Poor 
3 11 ff " 2· 10 " n 1 9 n .. 
0 s. " " 
John Bayless, in 1965, established a progressive step test pro• 
cedure for elementary school boys and administered it to approximately 
30 boys. He started the stepping at 4 inches and raised it one inch 
eve:i;:y minute. Using oxygen intake measures as a criterion, he con• 
eluded that this test was a valid measure of metabolic functional capa ... 
city or endurance.20 
A silnllar Study on elementary school gttls· was conducted by Mrs. 
Mary Frye in 1966. She used the same procedure and concluded that the 
Progressive Step Test, starting at .a height of four inches wa,s a valid 
endurance test for elementary school gtrls.21 
20John G. Bayless, d Metabollc Functional Capacity ~ for Upper 
Elenentary Al! Boys. (UnpUblished Dissertation, Oklahoma State Untver• 
~lty, 1966). . 
21M~ Frye, A Progressive Step test for Elementary School Girls 
.. (Unpublished Mast,rs Thesis, Olclahoma State University, 1966), SO pages. 
CHAPTER III 
METHODOLOGY 
The Harvard Step Test and the Oklahoma State Uni:versity Progr,as ... 
sive Step Test were administered to thirty male students at Oklahoma 
State University. The subjects for this stUdY; were volunteers from 
various fields of study!) with fifteen being physical education majOlrs 
and fifteen non-majors. They were all students at Oklahoma State 
University and were all between the ages of twenty and twenty-two. 
The instruments used in this test were the following: (1) a motor 
driven stepping machine, (2) a timer, (3) a metronome, (4) a stetho .. 
scope, (5) a sphygmomanometer, and (6) a 20 inch high bench. 
The tests used were the Harvard Step rest and the Oklahoma State 
University Progressive Step Test' .. The Harvard Step Test was adminis• 
tered by having the subjects stand in front of a bench, 20 inches 
high. Emphasis was placed on th.e method and rhythm used in stepping. 
The metronome was set at 120 beats per minute. This meant that each 
time the metronome clicked, the subject was to have either stepped up 
or down with one foot. The count went as follows: left foot up, 
right foot up, left foot down, right fo~t down. This was a four 
count rhythm. 22 The subject was to breathe normally and straighten the 
22ca.:r1 E. W:1.Ugoose, Evaluation J.n Health Educati9n ~ Physical 
Education (McGraw~Hill Book Company, Inc., New York-Toronto~London, 
1961), p. 117. 
14 
-knees completely on top of the bench.. On the wo:rd "go , 0 the subject: 
started the stepping procedure.o The subject contin~ed the stepping 
procedure for five minutes or un.tn exhausted 9 wM.che't"er occurred 
first.. At the end of f:i.'V$ minutes, the subject stopped and was im .. 
mediately seatedo One minute after the subject sat 9 the pulse rate 
was taken for 30 seconds and recorded,. Then thirty seconds later 
I 
another pulse count was taken for the same amount of time and record~ 
edo Three minutes after the fin!sh 9 the p~1se rate was taken f@r 
another 30 seconds 9 for the final timeo Thtts 9 the pulse rat$ was 
taken every minute for three minuteso The Index of Physical Fitness 
was then found by putting th$ readings into the following formula: 
Index of P.F. = JOO x duration of exerci~e (seconds) 
2 x total pulse counts in recovery 
' 
The Oklahoma State Progressive Step Test had a different proceQ 
dure., The test was administered on a portable, motoriz.ed stepping 
device which was designed an.d built for this purpose by the Federal 
Aviation Agency, Oklahoma City, Oklahoma. The stepping platform 
could gradually be raised from ground level to a height of 20 inches 
by simply operating a toggle switch. This allowed the platfonn to be 
sat at any height desired while work was being performedo In this 
test, the platform was raised during the last fifteen seconds @f every 
minute during the test. It was estimated from previous test:sfl that 
an average subject would take from seven to nine minutes to complete 
the test. The complete testing procedure took approximately 10 min~ 
utes plus the amow,t of time tjle s~bject stepped. Th~ test wa~ ad~ 
ministered by starti~_g with a stepping height of 8 inches and in° 
creased 0~1~ in~h ever.t ndnute of the exercise., The same stepping pr«ll .. 
15 
cedure was used as in the Harvard Step Test, b'i ..tt !n this test the 
subject did not stop at the end of five minutes. The :metrooome was 
set at 120. This made the subject step at a rate of 30 steps per 
minute. The subject was to continue until his pulse rate reached 180 
beats per minute. The stepping machine was raised one inch every minQ 
ute until the end of the test. The pulse rate was taken eve:ry minute 9 
but for a 15 second count. The stethoscope was taped onto the chest 
I 
where the heart rate co?J.ld easUy be heardo The blood pressure. was 
also taken .. It was taken by taping a stethoscope over the ante~~u~ 
bital space just below the elbow and was recorded every minuteo This 
measured the raisi:ng and lowering of the systolic and dlastolic blood 
pressures., After the iµtse rate reached 180 beats per minute, the 
subject was told to etop and to rest., No pulse rate was taken after 
the finish of th~ stepping. The criterion measure on this test was 
how many minutes the subject stepped before his pulse rate reached 180 
beats per minute. 
There have been no norms published for this particular testo 
The nonns used for this test were based on the findings of tests given 
to over 30 adult.males at Oklahoma State University. The following 
is the table of norms: 
Height in 
inches 


































The scores for the two tests were correlated. Graphs were drawn 
comparing meat} scores of the·physica1 education majors with the mean 
scores of the subjects in other fields. These means were then com• 
pared by the t-ratio to test for significance of difference. 
CHAPTER IV 
RESULTS 
This study was carried out to find the correlation be~vean the 
Harvard Step Test and the Oklahoma State Progressive Step Test. It 
was devised to enable comparison. of the scores of Phys:l.cal Ed·ucatioTh 
Majors with those of Non .. Majors on these two 'bestso 
The n:umber of stepplng min·1.1tt:es attained on the Oklahoma State 
Progressive Step Test was correlated with the Physical Fitness Index 
scores on the Harvard Step Test. 
The analysis of the experimental data showed that there was a 
significant correlation existing between the two tests. The correlaa 
tion of .39 was significant at the 5% level of confidenceo A signiQ 
ficant correlation means that it is reasonable to assume that a 
functional rela.tionship e:..it:i.sts between the variables.. This d©es not 
mean that the two tests were equa.1 9 but that they measured some of 
the same qualities. The scores for the two tests were plotted on a 
Scatt:ergram for grouping and correlated using the Pearson Product 
Moment Correlation. 
~f- -&l()(cy)_ 
0:"1 ) (c-x,,1) 
pa::-ed on the 2 tests. The mean score 51 on the Hart"<l'lrd Step Tel:lt, fl[/l" 
17 
18 
Physical Education Majors was 650 73; 1tlrdle the :results were 6L6 :for 
Step Test. This is significant at the 10% level ,oif confidence,. 
The investigator found, after testing the same s~bjects on the 
Oklahoma State Progressive St~p Test 9 that the mean score for Physical 
Education Majors was 8 .. 1$\ whiJ.e the re:::ml.ts for the Non. .. Majcirs was 7 .,6., 
The t-ratio fo:r the tw'o groups on this test was .54. This was not 
. ' 
of :measttr€!".ment in. the Oklahoma State Unive'rsity Progr<ess~:ve Step Test 
which do n.ot aHow conti.ntKnts meas-urement or f:1:ne discrimination. 
If these scores could have been. cornputt1d in seconds, there might have 
been a significant difference. 
The fonnula used to compute the t"'rat:lo wasi 
This was used because the nu.mber of subjects in each sample. was equal 
but not paired.23 
23A. T. Slater ... Hamme1, "Computat iona.1 Design for E1r•a1uati:ng · the 
Sig.rdficance of a Differeince Beti:,n;ien Means," Research Quart:erl_y 9 Vol .. 
36~ No. 2, May, 1965, pp. 212-215~ · 
19 
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Figure 1. Group Mean 












Figure 2. Group Mean 
CHAP'fER V 
CONCLUSIONS AND RECOMMENDATIONS 
After thi.s invs'ilstigatfon the. fol10w:lr;.g co:nc'.il.usfons seem warrant@do 
lo A comparison of the two tests showed that the correlation was o39o 
of the same qua1iti~s incorporated in the two testso 
2. There apparently was a. difference between the Physical Education 
Majors and Non .. Maj©rs in t:h:\i.s st:udy t)u the time that each could 
con.tinue the OSU Progressive Step Test bef~re reaching the crest: 
load. 
3. There ·w·as a significant difference at the 10% ~evel of confidence 
between the Physical Education Majors and Non-Majors studied ~n 
the Harvard Step Test. 
4Q The mean Physical Fitness Index score on the Harvard Step Test for 
Physical Education Majors was 65. 7:3, while the results we.re 6L6 
for Non-Majors. 
5. The mean score on the Oklahoma State Progressive Step Test was 8.1 
minutes for Physical Education Majors, while the results were 7 o 6 
minutes for Non~Majors 
The following are reco:mmendati~ns for future studies. 
1. Further testing in this area sho-u1d be done with grea.ter numbers 
of subjects fo:r the purpc.:rse of verifying the results of t:his st.udy .. 
2. Add more variables to the scope of this studyj specific suggestions 
would be oxygen in.take and oxygen debt figures during both of the tests., 
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PHYSICAL EDUCATION MAJORS 
Oklahoma State Harvard Step Test 
P~ogresslve.Step Test 
Bloo<t Pressure Pulse Minutes Pulse Rate Minutes 
Rate After Exercise 
Subject 124/72 24 1 90 1 
I 130/72 28 2 68 2 
136/72 32 3 56 3 
140/70 36 4 
145/70 37 5 
ll;,,8/72 40 6 PFI • 70 
152/74 42 7 
156·70 44 8 
i60/70 45 9 
Subject 118/80' 22 1 77 1 
II 122/80 26 2 52 2 
126/80: 30 3 46 3 
130/82 33 4 
134/80 36 5 
136/82 39 6 PFI • 85 
139/82 40 7 
144/82 42 8 
148/80 44 9 
152/78 45 10 
Subject 116/80 24 1 80 1 
III 120/82 28 2 68 2 
132/80 33 3 52 3 
140/76 36 4 
144/78 37 5 
152/78 40 6 PFI • 75 
158/78 42 7 
162/78 45 8 
Subject 126/70 28 l .98 1 
IV 134/70 34 2 94 2 
140/68 40 3 82 3 
144/68 42 4 
148/68 44 5 PFI • 54 
· 154/66 45 6 
.,.;;,., ·· .. : '-.·· ......... ······· 
24 
25 
Subject 115/66 26 1 82 1 
v 118/68 32 2. 58 2 
124/68 34 3 50 3 
128/70 35 4 
129./70 37 5 
136/70 39 6 PP.I• 78 
137 /70 40 7 
140/70 41 8 
142/70 42 9 
144/70 45 10 
Subject 126l70 28 1 98 1 
VI 130/70 33 2 90 2 
135/74 38 3 80 3 
140/72 40 4 
146/70 42 5 PFI = 56 
148/70 45 6 
Subject 115/66 24 1 86 1 
VII 118/68 30 2 78 2 
128/70 32 3 ~ 3 
136/70 35 4 
140/70 38 5 PFI • 64 
142/72 40 6 
144/72 43 7 
138/70 45 8 
Subject 112/60 20 1 86 1 
VIII 118/60 24 2 70 2 
124/64 26 3 54 3 
126/64 30 4 
129/64 34 5 PFI •-71 
130/66 38 6 
134/66 40 7 
138/64 42 8 
142/62 43 9 
11+2./60 45 10 
Subject U.6/68 20 1 94 1 
xx· 130/69 26 2 86 2 
134/69 33 3 81 3 
140/70 36 4 
142/70 41 5 PFI • 57 
146/70 45 6 
215 
s,bject 118/64 20 1 86 1 
x 122/66 26 2 72 2 
128/66 32 3 62 3 
134/68 35 4 
136/66 39 5 PFI .. 68 
139/65 40 6 
142/65 42 7 
146/64 44 8 
146/64, 45 9 
Subject 118/72 23 1 90 1 
XI 124/72 28 2 82 2 
130/74 35 3 70 3 
135/72 39 4 
139./70 40 5 PFI • 62 
143/70 43 6 
146/70 45 7 
Subject 124/68 25 1 96 1 
XII 136/68 33 2 84 2 
140/70 37 3 78 3 
144/70 37 4 
144/70 41 5 PFI • 62 
149/70 42 6 
149/70 43 7 
144/69 45 ·a 
Subject 118/72 22 1 94 1 
XIII 122/72 30 2 88 2 
128/70 33 3 76 3 
132/70 36 4 
137 /72 39 5 PFI • 58 
140/72 41 6 
142/72 44 7 
140/70 45 8 
Subject 118/72 24 1 96 1 
XIV 126/72 27 2 88 2 
133/74 30 3 77 3 
137 /76 34 4 
140/74 38 5 PFI • 57 
144/74 41 6 
146/72 42 7 
148/72 44 8 
148/72 45 9 
27 
Subject 122/70 22 1 90 1 
xv 127 /72 26 2 68 2 
1.31/72 32 3 58 3 
136/70 36 4 
140/68 39 5 PFI ... 69 
144/68 40 6 
·146/68 41 7 
148/66 45 8 
NON-PHYSICAL EDUCATION MAJORS 
Subject 120/70 28 1 98 1 
I 126/70 32 2 85 2 
134/72 36 3 76 3 
138/70 38 4 
142/72 42 5 PFI • 58 
145/70 44 6 
148/70 45 7 
Subject 120/70 22 1 86 1 
II 126/74 28 2 72 2 
130/74 32 3 52 3 
133/72 36 4 
138/i2 38 5 ff'I • 71 
142/70 . 41 6 
146/70 45 7 
Subject 122/70 28 1 94 1 
III 130/72 34 2 88 2 
136/72 36 3 79 3 
140/70 40 4 
144/68 42 5 PFI,. 57 
149/68 44 6 
152/68 45 7 
Subject 115/60 20 1 88 1 
IV 118/60 23 2 76 2 
125/60 28 3 68 3 
128/62 31 4 
132/62 33 5 PFI., 64 
132/64 33 6 
135/64 36 7 
137/64 38 8 
137 /62 40 9 
140/60 45 10 
28 
Subject 118/70 22 1 86 1 
v 122/70 26 2 78 2 
128/12 28 3 72 3 
1'33/72 33 4 
136/70 36 5 PFI ... 63 
140/70 38 6 
144/68 40 7 
148/68 42 8 
148/68 44 9 
150/68 45 10 
Subject 112/68 25 }. 96 1 
VI 120/69 34 2 84 2 
130/72 39 3 78 3 
136/70 40 4 
140/70 43 5 PFI "" 58 
1:38/69 45 6 
Subject 115/64 22 1 92 1 
VII 124/64 26 2 80 2 
128/66 32 3 70 3 
133/69 36 4 
138/69 38 5 PFI .,. 62 
142/68 c.~1 6 
142/66 4~ 7 
Subject 124/74 26 1 102 1 
VIII 128/74 32 2 94 ,2 
135/77 37 3 86 3 
140/76 40 4 
144/74 44 5 PFI ·:'lf;:I 53 
148/74 45 6, 
.. , 
-~~ 
Subject 122/70 22 1 92 1 
IX 122/70 24 2 66 2 
126/70 30 3 58 3 
130/72 34 4 
137 /74 37 5 PFI • 69, 
140/75 39 6 
143/74. 41 7 
148/72 43 8 
152/10 45 9 
29 
Subject 114/67 18 1 82 1 
x 128/70 24 2 74 2 
13~/68 28 3 54 3 
142/69 30 4 
144/70 34 5 PFI • 71 
148/iO 38 6 
152/70 40 7 
154/70 43 8 
152/70 45 9 
Subject U0/68 26 1 104 1 
XI 120/69 34 2 96 2 
128/70 38 3 88 3 
1'34/70 40 4 
140/70 43 5 PFI • 52 
138/69 45 6 
Subject 115/64 22 1 102 1 
XII 122/64 28 2 98 2 
128/68 32 3 88 3 
135/69 38 4 
139/69 42 5 PFI • 52 
140/68 45 6• 
Subj act 118/65 19 1 90 1 
XIII 120/65 27 2 78 2 
126/62 32 3 70 3 
132/64 33 4 
136/65 34 5 PFI • 63 
139/66 36 6 
142/66 38 7 
142/66 42 8 
144/65 i'" 45 9 
Subject 126/68 26 1 88 1 
XIV 138/70 37 2 78 2 
142/68 38 3 70 3 
144/70 38 4 
146/72 39 5 PF.J • 63- . 
150/70; 40 6 
148/68 45 7 
Subject 118/72 24 1 88 1 
xv 122/72 30 2· 70 2 
!.28/70 34 3 62 3 
132/72 37 4 
138/74 40 5 PFI • 68 
140/70 42 6 
142/70 43 7 
140/70 45 8 
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